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(54) ELECTRIC MOTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To control vibrations and 
noise that arise when a concentrated winding electric 
motor is operated, and to provide a high efficiency 
electric motor of less vibrations and low noise. 
SOLUTION: Skews are formed on at least either a stator 
10, having concentrated windings or a rotor 20. Windings 
1 3 of different phases are made to contact each other, 
by inserting a wire-wound vibration suppressor 18 
between the windings inside grooves 1 9 for the windings. 
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p) • WTt-t-&C tUJ: IK I'/i'i'lKlliS-flijSLo 

iftco^eiiTj^fttTi- -5. /w*i>, j1if.li#<oiSf4-^Slf 

X-^:ho 

10 [0 0 7 1 ] #St] 34-gest?iSji?.i: @^^^] 0 
1 9 r*IT'|Hlffl<;?^^; 1 3|B|±7!»«J: 0 5*@i:Sftl!, H^-f 

[0 0 7 2] :^§km<^w.mm<nm^^izmm^ix 

20 T-*)iK m-^jli^ H^^-l Olcx^i-S-ff^fiEL/c^U 

[0 0 7 3] i}(f#(c i 1 9 <r>^nm' 

UX#i-S:?Bfigi-*|^(C, 3*a^Ki-&^t^r 
[0 0 7 4 ] EI6«C@^^-1 0 (cx4^i-$rfM-t.5.A 

7s.=}-m'L^ 1 1 Oj'l-^gp^JSl-, Ete't'-C'tcj^ LT ^ h f 

•So ^hJ±, ^h = ^s-fNs (• ) X'i}i,o 
[0 0 7 5] ^0/h7t4 1 t 1 o-fo-f tjU'tji^ibSS 
1 0 UX4^j3.-$:}f^^ /h7^4 1 \Z\£> 3 1 SriiL 

1 10x4ri-ft|StritilSA<**t), @«r-§-i,„ 
[0 0 7 6] l?lJx.(4\ 4S6«iif;ffli}fO*&^«Cj3V»r, 
15° <r>7.^zi.-iTii.m.-tZ,i^'t. 0. 5 mm<7)ll.^K7) 
miSfllS 4 0 1-80 iSimm L 4 0 m niCOSf? i -f-S)*! 

*h=15-i-80 = 0. 1875* If y ^O^i^'^r 
5^1- ^-4' < 1 1 S 01if5lt--2. t At^o S3:<^*§ 

BgT-^5^o Cil<b<7);^<± 1 SO' it^ttiact 

'h-KA 1 i:ur> 3 1 $:iiL/cf^, 1 OnJ^?r}§^ 

ifzit^mifzlttm (*'L4t)) izi OmiiFBlOS^l- 
^TT C t 4 ¥B£T-i5-5,„ Zffim-t. 1 3 <05R:(D*^55i 

50 ocJ:7»*T-i^o 
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J3 

[0 0 7 7] zor>ioK^:^mi5'}^',r'U. m^tm/m^s. 

10 0 7 8] lll7{if:-rSgii>JiSTMi. ll6(ciiJt^/h 
r.4 ] coft^:>«}l^. |sI-R/a±i:#(>Vcft?L4 2 0 

Ki^'M:^^) LT ^ h = ^ s + « ) ( n (ilf >(7)flisi: 

l::> 3 2 ^'If 7vLy::4^.^S-efit® L7::@^?-|%.M 1 OT 
eici^ L-r±li4'*li'L^IiI0UJS:o-Cll^?-] Oii::^^^ 

tfzit^mtfzittUfl. (7j^La6) i: J: OfS^FB^^7)SI«^• 
10 0 7 9] ::coj:-9i::> mm:^r^W^ixX i>m-(Ot7 
tf)^'^mX-^j:bo iris. miX-it^JlA 2ltm^J'&i'0 

Wfxmf&ir:hZt i>X^:bo 

[0 0 8 0] I21S (iia^^l 0 lZ7.^^-t^W^f&i-^i\iL 20 
O^^^^iJ^^LTv^^o 'tis. msUiba^T. 3 

[0 0 8 1 ] m^^i%^L^ 1 1 0^^i.;^SP(7)/i.-i: < i: t 1 M 
S^Uj»4 3 X^i-t?fi^i-^i!r(i, i{|4 3^^ 

^l-m-t^l 1 ^>:i^;U9 0Ui|Xa6;2)I^U. S^^-l Od 50 
10 0 8 2] wOi:^4^S^^S:^v£tiJ: 0. H^^- 1 OU 

f^W.ib<r>^^^^{t. V jc 9 0 ll^T-ft'^ 1 1 ^H^i- 
10 0 8 3] ±l£<7)|5Z.0^TMi, ia^^^.-L^i 1 <^^?HiJ(: 

^t^tir\ ^(Ot tn^&t\.xmmxtimtm<r>mA 

[0 0 8 4] CC0va.;U9 OiiS^^^l O^ilXi^^fllT 

-0->:c;u 9 0 -hra#(7)^;KT% -r cOR^:^f6]|C::J.'' 
^: < t i>2\iAL\zis'n't^zti)'^X'i. p^mmrJMA 3 

JML. -Ji^ >jl;U9 0(iJR*^)^J;o(Ci,fi|^T-|^ 50 
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]4 

10 0 8 5] ^hK. 0 (:7.^^^-^-fl^^jSL/c 

1' j^paiij'^ ^ , ^) ^ V X --\^ - 1' ]fj Jit ^ :|i T 

loose] -rLT. 7>4-:x-ftjgiiEl^T-l 
0 <f:@$j;^ 2 0(1 J: ^m^ffSLii^^mm^^nB.X^>:hfz 
Isltei^2 0(:x^aL-$rBSELfc*&&. SI^T-3 0 

Sfi4* (12 0/Np) • J^.TT*)!). gl^T- 

[0 0 8 7] ±u(D^mt&mxi±. B^T-^'L^i 1 izm 

4 3?r5KffiL. v^JU9 0 i /j(iB5ie?^:g:|- SufeiH 4 3 
U>fS#i-^5^e5 ] irmfSiLtzT^K m^^^m^^l l 

-So 

[0 0 8 8] ±ie<7)^ii*si«-e<i. i ib^m 

^bn^v-ji;!^ 9 0(iS'-^E^1jg(7)vaL;i.9 0 T-^) 

^m^m(7^r^^zLJL^i^tLxmm^ix^m 

[0 0 8 9] l2l9(i;^^A-«rfML7tliI«;^-2 0 
-to 7^jx-7&f?F^^g^x/clp]$z;^2 0 (i. iI$z;T'2 0O 
«:^|fi](l2o(C:&$!l?n/c|il$K^^.'6ji.- 7 h 2 1 A, 
2 1 BT-«^$^XTV>^p Islte^^v'L^JX - y h 2 1 A, 

2 1 B(i. i^mi,. m^^z o<r>m-^mzm^mib7i, 

^112 3 ^mifhixX\^^ho 

[0 0 9 0] mir.J'Ik^L-^^ y h 2 1 A i: m^^i^.^L-^ 
- y h 2 1 Bfcii. ^ii-r:lvo?SIHil*i>Ji^7L2 3 \Zik 
Xm'E2 2A, 2 2Bimi6ih^. R«::^fS](Ctt^O^ 

[0 0 9 1 ] COJ:-9U«SL/j/c*!>. mn.^2 0(i. 
7jcAm5r2 2 A, 2 2 B;&^JiT(C55^i!l?i^nTv^^ t (7) 
lsIlz:T-2 0O^Mffly;*^'bJ3:fJL/cJt^\ X.1:lc(CgBM 
$:llTd3l), fi?iJx-ii\ 7%Xm'E2 2 A<D--^mm mx. 
i^. NS) *»^>7lcAlgH2 2 BOll!i:^ffi!ira {mti7%Xm 
52 2 A<7)-:^lP.i|M^^NS<7)J»^. SSi) UJSm^^a 

[0 0 9 2] ifc. |5]$t;^2 0--^O7x^i'-fJ^(i, @ 

S^i o-^.ox^i-ff^ffi:t|5|#.(:,l^B5{::^Tcr 

<> ^OJ:^4^i*^^. 7xXglH2 2A, 2 2Bl±Mlh& 

m^^t'^'-^mx^^ommmist'r^t. '^(D^^i!)''^^ 

[0 0 9 3] H 9 Ximt^.^m^l^2 1 2 oeoisj^f.^- 
J^^.L^^j^ y h 2 1 , 2 1 BT'fieSL/cT&N |il»f.^2 0 ^0 



J5 

ftSleltft/ji^-r <b.-LJ-T-ft:u?fir)S: tTl«iS:i-^t(f J: i 
I 0 0 9 4 J ±BE<7)^^iifi;f5iJt--(i. @5gT- 1 0 i /JIIH 

10 0 9 51 ir.t=, cnfpWmSdl^fiSfflSiElfiiaE/ilt 

T-'*-<. fifti)f$ (f?ijiii\ smm. m^s 

S.-A^5 0 H:J.T, 12,24 Jf^J±4 2 

[0 0 9 7] 

[0 0 9 8] i/c, ^nT-iimti,'f-m'C^\^^izmxm^ 30 

ta~ fr<r>?^i^mzi&mi-i,^) ^ ^ f > :^ h )\^ ^ 

fz. Ie)$5?-7,^j.-(i, |5l(g^-Hi^|fi](Cil?4^ < t 4 20 
^ S 11 $5 # f^Bti I : ff^fifc § n @^^-M-L- U 7X 

[0 0 9 9] ttz. X + ^^-h^YipX'hh 
®^^^i:|5i$j;+-i:j: ^■)Wi,'^^i\i,^tm^£y^^ ^ 
4* Wi, (12 0/Np) • \:XTbLfz<r> 

[0 10 0] ttz^ UEM^'^^^m^^X^^hnx-. % 50 
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/6 

s -r N s (' ) tf y ^-O/Jx/t^ ] o-f -Q-f L 't'^'fj, 7. 
T, ra-Rf)±(;#i>Ycft7t4- 1 las /^c(i.tfiSifHES:(t> 

[0 10 1] tfz. ±gE##c9?J)*S-:t-f «.^#WICJ: 

itz(i.^mMizm^^x^^^<r>x\ zixhm?^<r>i& 

[0 10 2] §e>(c, zixhm^izm^'hnx\,^^mm 
aE$s«ffl«omi*it<7)@^^^:!^.L>(75f- - X unit- 1 tl- 

"9, mm<7)nm f&T'i mux- ^i,c 
im 1 ] ^^m<r>^mm<D^'pm^mmm<r>mmm 
[m 3 ] mmmM<r>m^=¥-&i'0<r>'T ^ -^m-w^^m 
[0 4] m^mm<r>m^=f-m'L^nmum&^tm^f-m 

[US] iBi^JjfiiJijo h;i-i'MSit:^ + ^-^i)g<75#1tii 

[13 8] ^^m<r)m$)im^:m&-t^m^^<r)^=<7}Wiik 

[HI 0] 'iiE^-<r>m'i'%w.9m<omwm 
[131 1] ijEJft<7)«'^%mfi)«icijit^@€^^^.i:-<ox 
-f - is J: i/m^mmu<r>mmm 

imi 2 J ?t*0««t'#^f!)1S?(Ci3Jt-5B^^^'60^ 
^113 

1 0 ll^^- 

] 1 m^=f-ik-c^ 

12 X -f - Z 

1 3 

14 T -f -;^ftx;<!03-^' 

15 7^-f-x5feig^aien 
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yX3> ^-^-v'CO^# 



(51) Int. CI. 7 msm-^ 

H 0 2 K 1/27 
3/34 
15/02 
21/16 

(72)igw% it 
(72)^0^^ uijj 

Mlltt5t^^±I*l 

(72)|&B^# tti 

sm#.s;:#t±i*i 



F I 
H 0 2 K 



1/27 
3/34 
15/02 
21/16 



5 0 1 M 
B 
F 
M 



F^-M. (#%) 5H002 AA04 AA09 AB04 AB06 AC02 
AC03 AC08 AE08 

5H604 AAOO BBOl BB14 CCOl CC05 
CC15 CC16 DAI 6 DBOl DB19 
PB01 PB02 QAOl 

5H615 AAOl BBOl BB14 PPOl PP08 
PP09 PPIO PP13 PPia PP28 
Q002 0012 0019 RROl SS05 
SSI 6 SSI 9 SS20 TT03 TT36 

5H621 AAOO BB10 GAOl GA04 HHOl 
JK07 JK13 

5H622 AAOO CA02 CA07 CA13 CBOl 
PPIO 
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